WO 2005/090786 



1 



PCT/JP2004/003882 



w m m 

&mftzi?T:2mz^i,ttm£i'ft-#>7mt mm^e -15923 2W£mm 

>^©/JxM<Dm^^5(D?^]ffl \zW8-tZ £\,^tcm&(D£.v \z. »ofIO^> 



WO 2005/090786 PCT/JP2004/003882 

2 

/vi7tmttmA)i7~tftw>tfznx^zz\twmt.~tz>o 

m^m&vi^mtfyTmmmt \^x^m\z% m-t* z. ht)$x%z> 0 

^wn\z%^mm^y^<Dm^^mmmxM, m2\x i»k^> 
zf(Di$wrf<Dmj&*^t§mmx&K>. ms^, &wmzw*mstzm)tfvmj&*m-? 
mmmx&K), ®4a, 4b«, 7V?-B-p\znm?i%mtfxmmtLf£M%:7r; 
■mmmx&Zo 

ot, ^mmwmrj^(Dmm\z^xmmmtLh\zmm\zmmt^o 
m i ^^mz^mm^y^mj^T^t^mx^o 
if^mm^mm^y^mnmzw^vr^) yywz^tf^y h (&t\m&) 
^ttmft*^) yy<Dm$Vjfo\zmw]ojmzmwu v-u >^©^jii(ciHBbfc 

nJiJrf- 1 0 \mm3ZT&mstt#*v b 1 2 <h h 1 2 £ff £#ft£&j$-r 
£— fcftfH 3— ^ 14a, 14b M 2 #(£>®£Nfe 

^©M^s^tbT, mttftizmkznx^&^msx&Zo ^yj—3-21 

4 a, 14 b^^l4Wc£oT^/&£fL yj—3-? 14 a, 1 4 bte, 



WO 2005/090786 



3 



PCT/JP2004/003882 



7^H2«kD fcgf^C^^^nfcW 15at, 15a O^^iC 

$mVttZ.m&Vfc7 y >v^P 1 5 b<h£4IA3 0 

sr-^fcj^ri&rsf^ffl&^rrs. itit** 1 6 3-^7 H a. 1 4 b id*£n 

KM >:*— 3-£ 14a, 14b <£>fl^«fc 0 fc^/J^fc^fc*nT^5. ±(E>«fc5 
K«lb» 1 6 &mtfuVT&< <h, <i 14 a, 14 b(mmm^t±ifm) 

-r&mz* m±ui 6fiw&imz®mrr* mw^mb-rizimv^^t^m^ 
m±u 1 6 ommmmH >±-a-^ Ha, 1 4 b o«3s«c£ 0 *>*^* 

M2\Z, -f 3-^ 14a, 14b i:<koT^^7 M 2 7&^#$n, §dlfc*t 

1 6i:<fcoT-*M$nT, vim-i ommmizm^nrzvma^mm^-to 

< >±-3-^7 14a, 14bH jmtittzy y 15b £i^$i±T^J&bT^ 

nji^i oa>i&Ki^](DM^®^tttaSPi o a^jsjssnrv^. ^itmi 

(Dm?te^>^pJ«) : ? 1 0 1 0 a Cl^^ckoT, mte#> 

zf&mmzMfm-z z t^-v^ y ? >im 1 5 b k^t^i®^ 1 0 ©a^sj 

nj»r?l Ott^U>^WC ! SE««rr*^ -~tt<DyU-A&m.fr£t 
btTRWO^'J >^«b, Cl(/»U >y^{cpj»r? 1 0 SBHBbW*. 

EI1T\ 2 0 a, 2 0b^ij>y^^^^^6^-^O7l/-Afrlr 
feO, 2 0a^±"7l^-A, 2 0b)6fr7U-M5. :*3l«BBfiBfc*5V>Tfck T7 
U-A 2 0 b(D2|s:#:2 2 b7^£, Rffi#K3&£Lfc1fiJ#BB2 4£Mffi£i±, flS#8R2 4 
<Z>«£_h:7 U-A 2 0a 22a fcK!ttfctR£» 2 8 ^^^i±T"ST» 10S: 



WO 2005/090786 PCT/JP2004/003882 

4 

~>U >^W»6S/-;^n?) 0 ±7U-A2 0 a^£>ti#:0B2 4£ 

5£ffl$itTT^ 1/-A 2 0b £ £ &T'it3 0 «#SB 2 4 £_L*7 

A 2 0 a <hT^ I— A 2 0b tSiJ*(:MbTfect^, 

±"7 1/— A 2 0a £T:7 I/- A 20b tm^TM^^y'J 
>^M^®t*±7 U-A 2 0a <0*fr 22a £TF7 1/-A 20b (ZXfcft 22bt\Z& 
■oTm±t£tU R®JT1 0(DMW^n-€tl^>^3 0 a, 3 0 bfiS&f&Ztl&o 

mm^-)^fc^mvmm~t^o ~^mn L 1 o (Dmm&^mz-t^tz.^ o-^-a 

— ^ 1 4 a, 14 b(D^-P®^7^^tfc-xi' >^DLC (^f-V' ; E>K • 

fc, TOT? 1 O^^CTSCliiSrB&^'rsiHFO^feSrSettSJlt'b-e^S, 
#>^3 0 a, 3 0 b«Rj«r?l 0OM^®<i:±7l/-A2 0 a®**2 2 a, T 

7WA2 0 b<B#{*:2 2 b £.<m\mi&ZnzQ8mfa\zm}k't%>o 
*H»^-e«, ±7 U~A 2 0a ©#{# 22a /O^rJIH 1 1 0 <D—Jj<Dffim\ZMf$£ 

tlfdWlO alH\Z^m-?&<£ c D\zMf$.-£n, mmiZ, T7l/-A2 0b®*ft2 2b 

3 2 «##2 2 a, 2 2 b<Dffifi\Z&Qffl1rfz?>rt-'V&2>. 3 2 tei57»j 

1^10 CD#»j|gfflCD^igf4mT-r 3— # 14 a, 14 b 2 2 a, 22b© 

a, 2 2 b (D$M\zWttfZ>frfr D iz. -f 3-^ 14 a, 14 bflMffiBT, *f*2 

2 a, 2 2 b\z%m-z>m\zmrrh^\ 

3 4 a«±^Ix-A2 0 a©*i*2 2 al*JkDt?>:7^3 0 af^iIbTiStft&nfc©: 
AfflAW, 3 6 M*&2 2 aF^fC#>^3 0 a£^bTl£tteft^fcbffiA*;P 
3 4b «T7 1/-A 20b CD2^#:2 2 b ft\Ztf>-7m 30b CSiL/Tift 
e>n/t®AfflAJl//, 3 6 b«2ft$2 2 b|^I^#>^3 0 b 

ffilBAjk/T'&So 

2|s^WMTiS, RjfbTl 0©PaaBl 0 a|^^tfcJt-§*#:2 2 a, 2 2 b©rt8P^ 
®Affl;\*;^3 4 a, 3 4 b<hMttSfflA;i/-/3 6 a, 3 6 b ££fc«fc 9* ®A 



WO 2005/090786 PCT/JP2004/003882 

5 

m/VVzT 3 4a, 34b tmsmtW? 36a, 3 6 b U >y©S£«Hl*3fciK$ 

3 8a, 38b fct©AfflAVl//3 4a, 34b KjgjI^iTT, ±7 U— A 2 0 a £T 
7W-A2 Ob(Wc!RAffl»tfe§. 4 0 a, 4 0 bte^fflA*;i/7*3 6 a, 3 

6 b l3gSI$-ttT, ±7 U-& 2 0a tT7 20b fCl£tf7c^ffiffli»T:&£ 0 

4 2 fciLh? Ix-A 2 0 a(Dmxmm&3 8 a <hT7 2 0 b0$Affl?M3 8 b 
<h£5iji-r&jijil\ 4 4 J*±^ ix-^ 2 0a 40a <hT7 1/— A 20b 
<Di2lttS/H«4 0 b t*Tm?Z>mmT*$>Z> 0 Z\tl\Z^X, ±7 l^-A 2 0atT 

7 V-K 2 0 b^S^^^fflfflMflt^ -0<E>©AP 3 8 £iH£BP 4 0 Kg 
ii-T^o ^51W4 2, 4 4«, E34A, 4 B^-r^^fcMIBT^-H-^ 5 

SIT*, 50a, 50b ttffiftffli 2 4 , T&to^ ~> U >y^Jl ffl£ffltf 5 f CfHg 
bfe^S©«to<;i/T-fe^o TO3-r;U5 0 a, 5 0 btot->U >^©$^^{r^f 

^il3^5 0a, 5 0b^>t-3-^14a, 1 4 bOT^v^l 5 b(D 

*amm&. o t>tt»s«rs<aa^$nTv>s. 

mfc-r ;u5 o a <h«to-r;u5 p b £}tmgm%\ttttwft&T*&K)s m—m 

;U5 0 a, 5 0 b(D##^fp]^[B]#^bTV^©tt, J> 1 2 (£>5&3C<h$Jgc 

•t&nrnn -r ;u 5 o a , sob \ztffiizwfazftm-?z>Jiws&L>T. mi t VTim 

^lOfcftMHU Z\<Dt}$imtHZf3i2>tzlbT*$>Z> 0 

5 2\tmmn^)l5 0 a, 5 0 bW^B^Bm^K^j&Ut, 803BH£**#>e>fc:5 
y<7#-3-7T&& 0 7^-3-^5 2(dcfci9ltMzi-r;i/5 0 a, 5 0b©*Wra 

^ffltrdt^D, m^^m^i^pisrf i o izftm-£^z>z\t.t)*v%z> 0 
ijjsb 1 i o *«bfers^r 1 4 a , 1 4 b cd^jzzssk:^ 7 >sm 1 5 b £ 

&m£T&mmm&mm-&i±z>t#\z, h 1 2fm^utdm^mm^)v 
50 a, 5 0 b\zmnznmtim^fa\ziti{sTm%\zm£t£ j £z>z£-c, mgymn 



WO 2005/090786 PCT/JP2004/003882 

6 

LTnmm<t£z>tz& mmt&^mtter). ttitttimhimwgz. 

mMn^)l5 0 a, 5 0 b&<£££7^-3-^ 5 2«, ±7 U-& 2 0 a <hT:7 1/ 
-A 2 0 b t^ria^^^^J^ ±7 2 0a <h~F:7 U— A 20b lzmtffc®& 
i2 8 i:7>>^-3-^ 5 2 ^StSutCioTv U >^ (^2 4) fcEFB 
Kffi^t*5£<b0n?€f5. 02 fc, W®r?l 0 <hmto<Jl/5 0 a, 5 0b 

—3—^7 5 2 toiae^f o 

*JSr?10«, il^MOa, 5 0bfc&*TO£a*r*E£:fc«kl9, WD 
-f;P5 0a, 5 0bK«fcoT3l^*«^<Wfflfccfc0=atttHHl CLTIb) £n& 0 
mto-r ^5 0a, 5 0 bfc«k5«fflftteu mfc-<;i/5 0 a, 5 0 b ^©iM^C 

a , 5 0 b^<&&tiffl& ®m^"[^»Jfp-r-g) '<hllJ;oTBlilnF 1 0 ZWsiX b P- 

*T*awrasi*<5C£fl^*. p]»rf i ocot-a-i' l 4 a, l 4 b<z><« 

^±7U-A2 0 a<Z>##:2 2 a & &Zff7 U-& 2 0 b<£>:£#:2 2 bC0«^«^b 
Wl0^#2 2a, 2 2b©«^L»H ^>/V3 2(^ffll:J:o 

a°-3 2\zmkvtzm}&tm$fr tt&m^mv&z. ^mmm<Dmm^yy°-x: 
tevswf?- 1 o oym^ b u-7im$m>hi* 30a, 3 0 b uiwmjz^ 

<Dm&$m%tz> z. tftSBimv&Zo 

$mmm<Dmm£#>7°(Dj$>7 o WFm\t. o a, 50 biz^-om 

^lozffimz^&^tiz^to^ 3j?>^3 0a, 3 0 biz^Kiz^mmx^n, 
mm-zn2>ftm\z&-oTfcznz> 0 

TWo%, Wiom^it^^ — ^<JD#>^3 0a^ 



WO 2005/090786 



PCT/JP2004/003882 



7 



niKr? i o w±jj\z®mtz>£. - #<w>^3 o afrwtm&mmzn* 

#>7°m 3 0b Jr^##sgA$n& 0 z o UT, "sjSr? l 0 ifi£ t> *><D®h&Wi*&fBL 

-So 

2^»^^«#>^pJ«rJ L 1 0 \Z, 77>Vm 1 5 b &ffi7Uf( >t-3- 
#14a, 14b£IR9tttt, pJS^10©n^^fcj^5bTKXffl;t;U^3 4a, 3 
4 b £MtBfflAVl//3 6a, 36b d ££<fcoT, Zt)tbTm%tC'm<D#> 



>"^-3— £ 14 a, 14 b^6^S^om{4"5]®r?-<£^ci@^bfe#m©nJS!, 

^ i o *ttffl-m*,fcv>. 5 4 «$ng-r£w 3-^ 14a, 1 4 b ©mtcEKi, 

±lbfc»lt«ttS©[S]f ^ttb/tilD-f Jl^5 0 a, 5 

0 b £@Efi-f So 5 2 terr^TOm^n-Y 0 a, 5 0 b©*Wi£fflt5\fc5 titfc 

&*5, ±.wmmmz&^T\z, ^wff-ioizmmi^r^yi— 3-^1 4 a, 14 

bte79>i?»l 5b*«tttafl|Rfctbfc^ O^-- 3-^7 14 a, 1 4 bizy^y 
S*fflS 1 5 b &ffl?r\Z* -f 3~£ 14a, 14b ^W^fC^^SrT^ d £ feBjfg 

£©#&«pj®r? 1 o (Dmm^irr^rc^mts^mmtu tfyy°mm 

1 2 3-^7 14a, 14b l:«J:oT^lfcMt LfcO*, pJIfr? 1 0 



WO 2005/090786 PCT/JP2004/003882 

8 

TEfcfcU mmn-()U5 0a. 5 0 b (D—ttzft bT PJUrP 1 0 tm&. Ufc&ttK:&3 

Oa, 4 0b£i£IUr, Vvfcto£ »J^«^®l$i±^JTfe^^> »<2mi& 
4 0 a^M®3 8 btcaSif ^ffiffl?«4 0 bM®3 8 atC^gl 



WO 2005/090786 



9 



PCT/JP2004/003882 



m <d 15 m 



%m±fflz& v m±t£tra,*z> d £ t -r sit $m 4 lee©*®^^. 



WO 2005/090786 



10 



PCT/JP2004/003882 



1 1. mm±tt<mmm^ ftm-oi— B-^<mmm^%^m\zm^nx 
z. t&gmt-r&m&m i o f3m<DWB&#>7 0 

12. m^mxm/vvytm.mm^y't^ ot-3-i7©77>»»j}: 
Mf&2nz\mn\zmmt£tiT^2> z. t^mtt^mim 5 

13. mmcKm/vizrtmmm/vvzrtt)^ ^yi—B-^oy^y^^mwz 
Mj&t£ft&mm\zmwt£tiT^z> z t^mit.t^mm 6 tm.vms&Fyy'o 

14. mv&&zi-( )v<mm\z, ^n^)v&mtsmmmfr i bfez>7<y?-3-- 

^<Dmmizm^^nrz^y^m.(Dm^m^^^vxmn^n, m^mm-* 
(Dmm\zm^^nrz^yzf£<m.mmm^t, m^m^cm^mnzmn^nrc^ 
yzfrnommm m&tfimmisxm-f e>nw£ ^ t ^^ti^st^ i §m<Dmm 

19. tfrE^i^cD-^MM^istten^^AfflM^ mj5om®mmt>ntz 
mmmm^izmmvxmn^nx^ z t&m trsmim i isiK©«?K^>y 0 

x^wff-tmmmmi£nz> z t&mkt-tmmi i iHm©«5M^>y 0 



WO 2005/090786 



PCT/JP2004/003882 




WO 2005/090786 



PCT/JP2004/003882 

2/2 



m 3 




52 54 



4 A 




M 4B 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
int. CI 7 F04B17/04 



International application No. 

PCT/JP2004/003882 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHEP 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F04B17/04, F04B35/04, F04B43/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kdkai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 7-279835 A (Kabushiki Kaisha Sagami Kagaku 
Kinzoku) , 

27 October, 1995 (27.10.95), 
(Family: none) 


1-3,4-20 


Y 


JP 2505140 Y2 (Nitto Kohki Co., Ltd.), 
16 May, 1996 (16.05.96) , 
(Family: none) 


1-3,14-20 


Y 


JP 2003-206868 A (Hitachi Metals, .Ltd.), 
25 July, 2003 (25.07.03), 
(Family: none) . 


3 


Y 


JP 9-291881 A (Kabushiki Kaisha Seko Iken) , 
11 November, 1997 (11.11.97), 
(Family: none) 


14 



I x I Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"<y document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international fil tng date but later than 
the priority date claimed 



"T" later document published after the international tiling date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
08 June, 2004 (08.06.04) 


Date of mailing of the international search report 
22 June, 2004 .(22.06.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCI7ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Internationa) application No. 

PCT/JP2004/003882 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 64-19189 A (Kabushiki Kaisha Nagano Keiki 
Seisakusho) , 

23 January, 1989 (23.01.89), 
& US 4966533 A 

JP 2004-60641 A (Shinano Kenshi Co., Ltd.), 

26 February, 2004 (26.02.04), 
( Family : none ) 

JP 2003-239866 A (Asahi Sanak Kabushiki. Kaisha), 

27 August, 2003 (27.08.03), 
(Family: none) 

JP 2882748 B2 (KNF Neuberger GmbH.), 

05 February, 1999 (05.02.99), 

6 US 5387090 A & EP 626516 Al 



16 



• 17,20 



18 



19 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



BRJH2E«# 



BESfct}Jffl#-§- PCT/JP2004/003882 



a. 3SK<oJB1-S£Wro#3S (m®k®W#m (IPC) ) 

I n t •. C 1 ' F04B1 7/04 



■B3*«rffote*/J%raH* (BB£#fF#« (I PC) ) 
Int. CI 7 F04B17/04 F04B35/04 
F04B43/04 



B*HHffl3R$&tt 1 922,-1 99 6^ 

B*Bk&nH^9fX&« 197 1-2004^ 

a^anfflSfitafiSK&ai 1996—2004^ 

B*BSfWHffl*fiE&tt 1 994-2004^ 



s-e^ffl bTtm^x (x-*-<-*tf>£^ s wsjc^uytffiB) 







BUS"? - -5 


Y 


JP7-279835 A m^&mms&&M) 1 9 9 5. 1 


1-3, 14 




0.2 7 (77^ V— fcL) 


-2 0 


Y 


JP2505140 Y2 (HH»^±) 1 9 9 6. 0 5. 


1-3, 14 




1 6 (77^ y-ftD 


-2 0 


Y. 


JP2003-206 8 6 8. A ( 0 iL^MW^^t) 2 0 0 3. 


3 




0 7. 2 5 (7r5 y— fcb). 





rpj ii^mjSBttfT?^ fo^9m<n>-&&<owmtt£z>\im 



rxj <$\mm<Dibz>xmx-tb-ox, mmxm<o^x%m 
r&j /^fvh7r 5 y — xflt 



B»P*Sr*T Ufc B 



0 8. 0 6. 2 0 04 



Bmm««ro»KB ^ g 2G04 



m$m<o4,ft>Rxf&xifc 
n*m<&ttif (isa/jp) 

SP<S## 100-8915 

M^n=fn m k©#§§ht a 4 s 3 ■§• 



«fSS# 03-3581-1101 



3T 



3 3 2 7 



3 3 9 4 



«PCT/ISA/2 10 (82^) (2004fU) 



m^mmm^r PCT/.JP2004/003882 



c 



JP9-291881 A (8cS^tbfe = — mm 1 9 9 7. 1 

1.11 (77-;y^u 

JP64-19189 a (mz£&S:mft$mim) l 9 8 9 . 

01. 23 & US4 9 6 6 5 3 3 A 

JP2004-60641 A '(WV tr 2 0 0 

4. 0 2. 2 6 (77 $ y-&L) 

JP2003-239866 A 0lft1h*-y 2 0 0 
3. 0 8. 2 7 (7T 5 U — &b) 

JP2882748 B2 /-{^/Vtf— ff^£;V 

^7f« ^i/aVy^r/l' /N7yy^) 1 9 9 9. 0 

2. 05 & US5387090 A & EP626516 
Al 



1 4 
1 6 
17,20 
1 8 
1 9 



iSPCT/ISA/2 10 m2'<~-V<DWlis) (2004flfl) 



